and necrosis of woody tissue. It had been armeniacae on apricot in field trials in other 10 pruning wounds were inoculated reported in New York (1), Japan (6), Australia (3). Differences in pruning 14 days later when possible (weather Michigan (18), New Zealand and practices between California and Michigan permitting). In the January trial, Australia (5), Ontario (4), California (9), preclude the use of fungicidal paints on however, it was necessary to make the Greece (7), and Mexico and France (17) .
pruning wounds in Michigan. Therefore, second inoculation 35 days after pruning Eutypa armeniacae Hansf. & Carter has
we have initiated field evaluations of instead of 14 days because of the absence only recently been proven to be the causal fungicidal sprays for the control of of above-freezing temperatures during agent (10) after early studies that had Eutypa dieback. that period. An inoculum level of 500 associated the leaf and cane spotting ascospores was chosen because Treseet al organism Phomopsis viticola with that MATERIALS AND METHODS (18) were able to obtain an overall role (19) . Field trials, 1979 Field trials, -1980 . To examine the infection rate of 14.3% on 2-yr-old wood In Michigan, Eutypa dieback has been possibility of using fungicides on fresh only when inoculated at various times of estimated to occur in about 10% of pruning wounds of grapevine (Vitis the season with 250 ascospores. the mature grapevines (A. Trese, labrusca L. 'Concord') to prevent Ascospores for these inoculationswere unpublished), and in California, disease establishment of E. armeniacae ascoobtained by soaking mature stroma of E. levels of 81% have been reported (12).
spores, fungicide trials were conducted armeniacae in SDW for 10 min. 20 ml!/L (4 or 8 qt/ 100 gal) water, or a was cut off 6-10 cm below the original techniques, the canes were then split three randomly selected vines per and with 20 ml/L captafol. The 4.8 g/L lengthwise and 10 small wood chips were fungicide treatment-inoculation date rate of benomyl was the only treatment to removed from 1-5 cm below the pruning combination. Isolations and identification give control at the 1% level of wound and placed on 2% PDA amended of E. armeniacae was made as before, 6-7 significance. The F. lateritium treatment with 100 4g/ ml streptomycin sulfate. mo after pruning and spraying. was excluded from Table 2 to facilitate After 3-6 days, any fungal colonies analysis (it was only in two, rather than resembling E. armeniacae were transferred RESULTS all four of the blocks) and because it gave to fresh potato-glucose agar (an extract Field trials, 1979 (an extract Field trials, -1980 . Table 1 shows less control than the chemical treatments of 200 g potatoes, 8 g glucose, and 20 g cumulative totals of E. armeniacae (Table 1) . agar in 100 ml distilled water). These infections over all four blocks (time Field trials, 1981. There was a plates were placed under cool-white periods). The first part of the table shows significant difference among the fungicide fluorescent light (GE F 1 5T8CW) and soft the data for the inoculation done on the treatments but not among time intervals black light (GE F30T8SB) with a 14-hr day of pruning and spraying. The second between fungicide treatment and inoculaphotoperiod. After about 1 mo, the part shows the data for the second tion (Table 3 ). Duncan's multiple range presence of E. armeniacae was confirmed inoculation (14 days after pruning and test revealed a statistically significant microscopically by the presence of spraying). The data from block 2 are reduction in infection due to benomyl scolecospores.
excluded here because the second 50WP at 1.2 and 9.6 g/L compared with Field trials, 1981. Based on preliminary inoculation was done at 35 days after the control. results from the first year trials, the pruning and spraying instead of at 14 second year trials were begun on 14 days, because of continuous subfreezing DISCUSSION February 1981. The same vineyard was weather. The high rate of benomyl was Clearly, a benomyl spray works well in used as in the 1979-1980 trials. The trial the only treatment that gave consistent preventing establishment of E. armeniacae was conducted as a 4 X 4 (16) factorial reduction of infection compared with the on pruning wounds. The most costexperiment. Benomyl 50WP at the rate of untreated control for all time intervals effective rate, however, has not been 1.2, 4.8, or 9.6 g/L(1, 4, or8 lb/ 100 gal) between fungicide spraying and inoculadefined. In 1979-1980, both the 1.2 and water and a water control was applied tion according to the chi-square test. 4.8 g/ L rate of benomyl gave significant after pruning as before. There were only
There was no significant difference in control, whereas in 1981, 1.2 g/ L was 15 pruning wounds per vine in this trial, infection (susceptibility) of the grape more effective than 4.8 g/ L but not as however. The pruning wounds were then wood inoculated at these different times effective as 9.6 g/ L. inoculated as before on day 1, 14, 30, or of the dormant season. The higher benomyl rates were more 53 after pruning and spraying to Table 2 contains a Duncan's multiple successful in preventing infections determine how long fungicidal protection range test of the differences between the introduced 2 wk or later after pruning was needed. The temperature was treatments at both inoculation times, and spraying. This is apparent when one between -2 and 5 C for the first three excluding the F. lateritium treatment. observes that in the 1979-1980 trials, the inoculation periods and 22 C for the There were significant differences from 4.8 g/ L rate of benomyl showed fourth inoculation period. There were the control with both rates of benomyl statistically significant control at the second inoculation time (Table 1) , whereas the low rate did not. are the means derived from the four pruning 'Concord.' Twenty pruning wounds were made per vine on 2-yr-old wood. There were five vines and spraying dates at both inoculation times.
per treatment. Each vine except the F. lateritium-treated vines was sprayed after pruning with 0.5 X Each vine was sprayed after pruning with 0.5 L of its respective treatment. Each wound on the F. lateritium-treated vines was inoculated with L of its respective treatment. Ten of the 20 500 macroconidia of F. lateritium. Ten of the 20 pruning wounds per vine were inoculated with 500 pruning wounds per vine were inoculated on ascospores of E. armeniacae in 5 ML distilled water on the day of pruning and spraying. The other the day of pruning and spraying with 500 10 pruning wounds per vine were inoculated as described above on day 14 after pruning and ascospores of E. armeniacae in 5 ML distilled spraying. The four dates of pruning and spraying were 5 December 1979 (block 1), 15 January 1980 water. The other 10 pruning wounds per vine (block 2), 13 March 1980 (block 3), and 17 April 1980 (block 4). Positive infections were were inoculated as described previously on determined by tissue isolations onto PDA 9-13 mo after treatment. day 14 (or 35 in the case of block 2) after bAnalysis of variance yielded an F value of 5.38 (P= 0.01) for treatments, an F value of 11.86 (P= pruning and spraying. 0.004) for inoculation time, and an F value of 1.99 (P = 0.169) for blocks (pruning dates).
YTreatments followed by a common letter are C All four blocks combined, not significantly different at P = 0.05. dBlock 2 was excluded because the second inoculation was done at day 35 instead of at day 14 z Significantly different from control at P = because of subfreezing conditions. 0.01.
Plant Disease/July 1983 Table 3 . Effects of three benomyl spray rates and time interval between spraying and inoculation on cultures used in this work. We gratefully infection of Concord grapevine pruning wounds with Eutypa armeniacae at Lawton, M I in 19 81 acknowledge the typing of this manuscript by Janet Besaw. half of the stems from which F.
